A saprobic member of Dothideomycetes was collected from dead branches of Fagus sylvatica in Italy. Morphology coupled with combined gene analysis of LSU, SSU, ITS and tef1-α sequence data, showed it to be a novel Montagnula species, which is introduced in this paper. Montagnula jonesii sp. nov. differs from other Montagnula species in having immersed, brown ascomata and ellipsoidal to fusiform, 3-septate ascospores with rounded ends and prominent guttules in each cell and is enlarged at the second cell from the apex. The new species is compared with other Montagnula species and a comprehensive description and micrographs are provided.
Introduction
Didymosphaeriaceae is an important family in Pleosporales, Dothideomycetes (Aptroot 1995 , Hyde et al. 2013 , Ariyawansa et al. 2014a , b, Liu et al. 2015 , Wanasinghe et al. 2016 . Munk (1953) introduced Didymosphaeriaceae and typified the family by Didymosphaeria Fuckel with D. epidermidis as the type species. Didymosphaeriaceae is characterized by brown, thick-walled, 1-septate ascospores and trabeculate pseudoparaphyses, which anastomose above the asci in a gelatinous matrix (Aptroot 1995 , Hyde et al. 2013 , Ariyawansa et al. 2014a . The members of Didymosphaeriaceae play a vital role as saprobes, endophytes and pathogens of plant substrates (Aptroot 1995 , Ariyawansa et al. 2014a , Liu et al. 2015 , Wanasinghe et al. 2016 . Ariyawansa et al. (2014a) discussed the confusion surrounding genera of Didymosphaeriaceae and mentioned that the family appears to be a distinct family of Pleosporales based on the morphological considering, but the molecular data could not be resolved its phylogenetic placement as the distinct family from Hongsanan et al. (2015) M. graminicola Chethana, Thambugala, Camporesi & K.D. Hyde Liu et al. (2015) M. saikhuensis Wanasinghe, E.B.G. Jones & K.D. Hyde Wanasinghe et al. (2016) M. cirsii Qing Tian, Camporesi & K.D. Hyde Hyde et al. (2016) 
Materials & methods
Sample collection, morphological studies and isolation Fresh specimens were collected from Arezzo (AR) Province in Italy. Specimens were taken to the laboratory in zip lock bags and observed with a JNOEC JSZ4 stereomicroscope. Ascomata and ascospores were examined with an OLYMPUS SZ61 compound microscope. Sections of the fruiting structures were mounted in water for microscopic studies and photomicrography. Images were taken using a Nikon ECLIPSE 80i compound microscope with a Canon EOS 600D digital camera. Permanent slides were prepared by mounting fungal material in lactoglycerol and sealed by applying nail-polish around the margins of cover slips. All measurements were calculated using Tarosoft Image Frame work program (IFW) and images used for figures processed with Adobe Photoshop CS3 Extended version 10.0 software (Adobe Systems, USA).
The specimens were deposited in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand and the herbarium of Cryptogams Kunming Institute of Botany Academia Sinica (KUN-HKAS), Yunnan, China. Living cultures were deposited in Mae Fah Luang University Culture Collection (MFLUCC) and Kunming Institute of Botany Culture Collection 1348 (KUMCC). Faces of Fungi and Index Fungorum numbers are registered as described in Jayasiri et al. (2015) and Index Fungorum (2016).
DNA extraction and PCR amplification
Genomic DNA was extracted from mycelium using Biospin fungus Genomic DNA extraction kit (BioFlux®, Hangzhou, P. R. China) following the manufacturer's protocol. The DNA product was kept at 4 °C for the DNA amplification and maintained at -20 °C for long term storage. The DNA amplification was carried out by polymerase chain reaction (PCR) using four genes, the large subunit (28S, LSU), small subunit (18S, SSU), internal transcribed spacers (ITS1, 5.8S, ITS2) and translation elongation factor 1-alpha gene (tef1-α). The LSU gene was amplified by using the primers LROR and LR5 (Vilgalys & Hester 1990 , Liu et al. 1999 , Sung et al. 2007 ), SSU gene was amplified using the primers NS1 and NS4 (White et al. 1990 ), nuclear ITS was amplified by using the primers ITS5 and ITS4 (White et al. 1990 ) and tef1-α gene was amplified using the primers EF1-983F and EF1-2218R (Rehner et al. 2001) . The amplification reactions were performed in 25µl of total reaction which contained 9.5 µl of sterilized water, 12.5 µl of 2× Power Taq PCR MasterMix (Bioteke Co., China), 1 μl of each forward and reverse primers and 1 μl of DNA template. The polymerase chain reaction (PCR) thermal cycle program for LSU, SSU, ITS and tef1-α genes amplification were provided as: initially 95 °C for 3 mins, followed by 35 cycles of denaturation at 95 °C for 30 sec, annealing at 55 °C for 50 sec, elongation at 72 °C for 30 sec and final extension at 72 °C for 10 mins. The quality of PCR products were checked on 1% agarose gel electrophoresis stained with ethidium bromide. PCR products were purified and sequenced by Sangon Biotech (Shanghai) Co., Ltd, China. Nucleotide sequences were deposited in GenBank (Table 2 ).
Sequencing and alignment
Phylogenetic analysis used combined LSU, SSU, ITS and tef1-α sequence data and other related sequences used in the analyses (Table 2) were obtained from GenBank (http://www.ncbi.nlm.nih.gov/) based on recently published data (Hyde et al. 2016 , Wanasinghe et al. 2016 ) and BLAST searches (https://blast.ncbi.nlm.nih.gov/Blast.cgi). The combined dataset consists of 72 sequences including our newly generated sequences. Pleospora herbarum (CBS 191.86, IT 956) and Pleospora tarda (CBS 714.68) were selected as the outgroup taxa. The multiple alignments were automatically aligned by MAFFT v. 7 at the web server (http://mafft.cbrc.jp/alignment/server; 2016). Alignments were refined where necessary and combined sequence alignments were obtained by using BioEdit v. 7.0.5.2 (Hall 1999 ).
Phylogenetic analysis
Maximum parsimony analysis (MP) was performed using PAUP (Phylogenetic Analysis Using Parsimony) version 4.0b10 (Swofford 2002) , with parameters as described in Wanasinghe et al. (2014) (Rannala & Yang 1996 , Zhaxybayeva & Gogarten 2002 by Markov Chain Monte Carlo sampling (BMCMC). Six simultaneous Markov chains were run for 3,000,000 generations and trees were sampled every 100 th generations. The first 3000 trees representing the burn-in phase of the analyses were discarded and the remaining 27,000 (Post burning) trees used for calculating posterior probabilities (PP) in the majority rule consensus tree (Cai et al. 2006 , Liu et al. 2012 
Results

Phylogenetic analysis
The combined LSU, SSU, ITS and tef1-α sequence data were analyzed with Pleospora herbarum (CBS 191.86, IT 956) and Pleospora tarda (CBS 714.68) as the outgroup taxa. The data set comprised 72 taxa including Montagnula jonesii. The maximum parsimony dataset comprised 3261 characters, including 2475 constant characters, 184 variable parsimony-uninformative characters and 602 parsimony-informative characters. The most parsimonious tree is shown where TL = 2023, CI = 0.519, RI = 0.724, RC = 0.375, HI = 0.481. Kishino-Hasegawa tests (KHT) (Kishino & Hasegawa 1989) were performed in order to determine whether trees were significantly different. Maximum likelihood (ML), maximum parsimony (MP) and Bayesian posterior probability analyses (PP) resulted in trees with similar topologies that did not differ significantly from one another (data not shown). The final RAxML tree is shown in Fig. 1 , with the final ML optimization likelihood value of -15278.83918 (ln). The phylogeny showed that Montagnula jonesii grouped in Montagnula with strong support (99% ML, 70% MP and 0.99 PP), sister to M. saikhuensis , M. donacina (HVVV01) and M. graminicola (MFLUCC 13-0352). All analyses (ML, MP and PP) gave similar results of the generic placements in agreement with previous studies based on multi-gene analyses (Hyde et al. 2016 , Li et al. 2016 , Wanasinghe et al. 2016 . (CBS 191.86, IT 956) and Pleospora tarda (CBS 714.68) . The new strain is shown in blue. Ex-type strains are shown in bold.
Taxonomy
Montagnula jonesii
Etymology -In honour of Professor E.B. Gareth Jones for his immense contribution to mycology Saprobic on dead branches of Fagus sylvatica L. Sexual morph: Ascomata 140-210 µm diam., solitary, scattered to clustered, immersed or erumpent through host surface, visible as slightly raised, brown spots on host surface, globose to subglobose, glabrous, uniloculate, ostiole central with minute papilla. Peridium 10-25 µm wide, thin-walled with equal thickness, slightly thin at the base, composed of two layers of pseudoparenchymatous cells, inner layer comprising several cell layers of flattened, hyaline cells, arranged in a textura prismatica, outer layer comprising several layers of dark brown to black cells, arranged in a textura angularis. Hamathecium composed of 2-2.5 µm wide, dense, broad, filamentous pseudoparaphyses, distinctly septate, not constricted at the septum, anastomosing at the apex, embedded in a hyaline, gelatinous matrix. Asci (53-)60-70(-83) × (7.6-)9-10(-11.5) µm ( x = 66.8 × 9.5 µm, n = 35), 8-spored, bitunicate, fissitunicate, clavate, long pedicellate, apically rounded, with well-developed ocular chamber. Ascospores 14-16(-17) × 4-5.5 µm ( x = 15.5 × 5 µm, n = 35), overlapping 1-2-seriate, initially hyaline to pale brown, becoming brown to reddish-brown at maturity, ellipsoidal to fusiform with rounded ends, 1-septate when young, becoming 3-septate when mature, constricted at the septa, straight to curved, enlarge at the second cell from apex, smooth-walled, with guttules. Asexual morph: Undetermined.
Culture characteristics -Colonies on PDA fast growing, reaching 7-8 cm diam. after two weeks at 20-25 °C, colonies medium sparse, circular, flat, surface slightly rough with edge entire, margin well-defined, cottony to fairly fluffy with sparse aspects, colony from above, white to cream at the margin, light brown at the centre; from below, white brown to yellowish brown at the margin, mycelium green to grey with tufting; not producing pigmentation in PDA.
Material Notes: Montagnula jonesii resembles to M. aloes Crous and M. scabiosae in having reddish-brown, 3-septate ascospores and immersed ostiolate ascomata. Montagnula jonesii has an unique character that can be used to distinguish it from M. aloes and M. scabiosae as ascospores have an enlarged second cell from the apex. Additionally, the size of asci and ascospores are different in each species (Table 3) . Montagnula jonesii has ellipsoidal to fusiform ascospores, while they are ellipsoidal to ovoid in M. aloes. Montagnula jonesii is deeply constricted at septa, whereas M. scabiosae is slightly constricted (Table 3) . Furthermore, each species is associated with a different host species (Table 3) . A synopsis of the characters of species of Montagnula are provided in Table 3 .
Discussion
Montagnula species play a vital role as saprobes growing on dead plants, especially dead wood and bark, sometimes on dead leaves (Ariyawansa et al. 2014b ). Host-specificity of the taxa in this group have not yet been clarified according to they have been recorded from various plant families (i.e. Agavaceae, Arecaceae, Asparagaceae, Caprifoliaceae, Fagaceae, Poaceae, Xanthorrhoeaceae) ( Table 3) . Species of Montagnula seem to be cosmopolitan in distribution since they have been recorded from both temperate and tropical countries (i.e. Algeria, Australia, Italy, South Africa, Thailand) (Aptroot 1995 , Wanasinghe et al. 2016 . At the present, a well-resolved revision of the genus Montagnula is difficult since it lacks molecular data. From the 32 epithets present in Index Fungorum, there have been only 45 sequences from 12 species available in GenBank. The type species, M. infernalis (Niessl) Berl. does not have molecular data to verify its generic status and some sequences are not represented from the ex-type cultures, such as M. anthostomoides (Rehm) Leuchtm. (CBS 615.86), M. opulenta (De Not.) Aptroot (CBS 168.34) . The connectively of sexual and as asexual morphs is not proven yet, as nobody has obtained any asexual morph for these new species from an ex-type culture which has molecular data. Also there
